Two experiments investigated effects of sleep on consolidation and integration of novel form-meaning mappings using size congruity and semantic distance paradigms. Both paradigms have been used in previous studies to measure automatic access to word meanings. When participants compare semantic or physical font size of written word-pairs (e.g. BEE-COW), judgments are typically faster if relative sizes are congruent across both dimensions. Semantic distance effects are also found for wellestablished words, with semantic size judgements faster for pairs that differ substantially on this dimension. Englishspeaking participants learned novel form-meaning mappings with Mandarin (Experiment 1) or Malay (Experiment 2) words and were tested following overnight sleep or a similar duration awake. Judgements on English words controlled for circadian effects. The sleep group demonstrated selective stronger size congruity and semantic distance effects for novel word-pairs. This benefit occurred in Experiment 1 for semantic size comparisons of novel words, and in Experiment 2 on comparisons where novel pairs had large distances and font differences (for congruity effects) or in congruent trials (for semantic distance effects). Conversely, these effects were equivalent across sleep and wake for English words. Experiment 2 included polysomnography data and revealed that changes in the strength of semantic distance and congruity effects were positively correlated with slow-wave sleep and sleep spindles respectively. These findings support systems consolidation accounts of declarative learning and suggest that sleep plays an active role in integrating new words with existing knowledge, resulting in increased automatic access of the acquired knowledge.
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Introduction
The idea that sleep benefits declarative learning stems from research on memory consolidation, which describes the process whereby a new memory representation becomes more resistant to forgetting over time (Stickgold and Walker, 2005) . The active role of sleep in declarative memory consolidation is often explained by two-stage systems consolidation models (Frankland and Bontempi, 2005; McClelland, McNaughton, and O'Reilly, 1995) , which incorporate both hippocampal and neocortical memory components. In these models, the hippocampal system encodes information swiftly, whereas the neocortical system is a slower learning, longer-term repository that gradually integrates new knowledge with existing long-term memories (Frankland and Bontempi, 2005; O'Reilly and Norman, 2002) . In an offline state, such as sleep, new memory representations are reactivated in the hippocampal system to promote neocortical storage. After multiple overnight cycles of offline reactivation, memory representations may become independent of the hippocampal system (Diekelmann and Born, 2010). Although there is debate over the aspects of sleep architecture involved in memory consolidation (Inostroza and Born, 2013), both slow-wave sleep (SWS) and sleep spindles (11-15 Hz activity in non-rapid eye movement (NREM) sleep) have been hypothesised to play an important role in the reactivation of memories in systems consolidation models (for reviews see Diekelmann and Born, 2010; Rasch and Born, 2013) .
Although a link between sleep and the strengthening of new declarative memories is well established, few studies have examined the integration of new information into existing memory networks through the association between new and existing knowledge. In a novel-word learning experiment, Dumay and Gaskell (2007) provided evidence for the benefit of sleep on integration of new information with existing knowledge in a study that examined whether learning novel spoken word forms (e.g. "cathedruke") would inhibit the recognition of familiar words (e.g. 
